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(57)Abstract: 

PURPOSE: To keep the sealability excellent by 
improving the followability of a sealing projection to 
displacement of a steering shaft without lowering any 
noise Insulating efFect in a closed part, and making the 
sealing projection come into contact with the steering 
shaft at all times irrespective of the amount of 
displacement 

CONSTITUTION: A lid 13 of a column hole cover 6 
consists of an outer cylinder part 14 to be engaged with 
an owing end of a cover body 7, an Inner cylinder part 16 
to be externally fitted in a steering shaft 5. and a closing 
part 16 elastically connecting an interval between both 
these outer and inner cylinder parts 14 and 16 and 
closing the opening end of the cover body 7. In this 
constitution, the inner cylinder part 15 has a ring sealing 
projection 21 to be pressed to a peripheral surface of 
the steering shaft 5. In order to make displacement of 
the steering shaft 5 in the radial direction of the outer 
cylinder part 14 allowable, the closing part 16 is formed 

to be bent in the longitudinal direction of the steering shaft 5 extending over tiie whole 
circumference. In addition, a tip 16c of the closing part 16 and a sectional area of at least one 
side base end 16a Is made to be smaller than the peripheral part. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
danages caused by tfie use of this transfatlon. 

1 .This document has beer) translated by oomputer. So the translation may not reflect the originai 
precisely, 

2.**** shows the word which can not be transJated 
3.1n the drawings, any words are not transiated. 

CLAIMS 



[Cleimfe)] 

[Claim 1]An outer tube section (14) stopped by open end of a main part of a cyiindricai cover (7) 
attached to a dash panel (3) where a steering shaft (5) is covered 

Annular seal protrusion (21) which said steering shaft (5) is attached outside, and is welded by 
pressure to a peripheral face of the steering shaft (5). 

So that it may be a lid in a column hole cover for vehicles provided with the above and 
displacement of a steering shaft (5) to a radial direction of said outer tube section (14) can be 
permitted, While carrying out the curve form of said occlusion part (16) m the length direction of 
a steering shaft (5) over the perimeter, a oross-^eotion area of a tip {16c) of iJie occlusion part 
(16) and at least one end feoe (16a) was made smaller than a peripheral part. 



rrranslation done.] 
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DETAILED DESCRIPTION 



[Detailed Deacriptlon of tha Invention] 
[0001] 

[Industrial Application]This Invention relates to the lid in tha column hole cover used for the 

steering gear (steering system) of vehicles. 

[0002] 

[Description of the Prior Artjln the vehicle steering system provided with the former, for 
example, a tilt feature, as shown in drawing 5, the steering shaft 34 is inserted in the dash panel 
33 which divides the engine room 31 and the vehicle room 32. While reducing the transmitted 
sound spread to the engine room 31 side empty vehicle room 32. in order to prevent permeation 
of muddy water, the column hole cover 35 made of rubber is attached to said insertion portion. 
[0003]The column hole cover 35 is constituted by the cover body 36 and two members of the ltd 
37. Both ends are opened wide, the engine room side open end is fixed to the dash panel 33, and, 
as for the cover body 36, the lid 37 is attached to the vehicle room side open end. 
t0004]The lid 37 is provided with the outer tube section 38 inserted in the vehicle room side 
open end of the cover body 36, the Internal cylinder part 39 attached outside by the steering 
shaft 34, and the occlusion part 40 which connects both the cylinder parts 38 and 39 and plugs 
up said vehicle room side open end as shown in drawing 4, The circular seal protrusion 41 
elasticalty welded by pressure to the steering shaft 34 is formed In the inner circumference of 
the internal cylinder part 39. The curve form of the occlusion part 40 is carried out to the engine 
room 31 side, and the thickness tl and t2 are gradually made small towards the tip 40c from the 
end faces 40a and 40b so that displacement of the steering shaft 34 can be permitted. And when 
a steering wheel is adjusted to the reference position set up beforehand, the axial center 01 of 
the steering shaft 34 is In agreement with the axial center 02 of the cover body 36. 
[0005]Acoording to the column hole cover 35 of compositicni the vertical position of a steering 
wheel is adjusted in a tilt feature conventionally [ said ], When the axial center 01 of the steering 
shaft 34 shifts from the axial center 02 of the cover body 36 in connection with it (eccentricity 
was carried out), in the circular tip 40c. the occlusion part 40 carries out elastic deformation. 
And the interval of the end faces 40a and 40b of a couple narrows or spreads. For this reason, 
those many are absorbed by the elastic deformation at the tip 40o of said occlusion part 40 
although stress is added to the column hole cover 35 at the time of displacement of the steering 
shaft 34. The stress added to the part, the internal cylinder part 39, or the'outer tube section 38 
decreases. 

[0006]Therefore, when there are comparatively few amounts of displacement of the steering 
shaft 34, only by the elastic deformation at said tip 40c, the flattery nature of the seal protrusion 
41 to displacement of the steering shafl 34 is kept good, and a sealing nature fall can be 
prevented. 
[0007] 

[Problem(s) to be Solved by the Inventfon]However, in said conventional technology, the amount 
of displacoment of the steering shaft 34 cannot absorb stress only by many (set to about several 
milllmetersX and the elastic deformation at the tip 40c, and the stress added to the seal 
protrusion 41 according to It becomes large. And the flattery nature of the seal protrusion 41 to 
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displacement of the steering shaft 34 falls. Therefore, as the arrow B shows drawing 6. for 
example, when it is greatly displaced upwards in the steering shaft 34. the seal protrusion 41 
changes in the shape of [ longwise ] an ellipse, the lower part of the seal protrusion 41 estranges 
from the steering shaft 34. and there is a possibility of causing a sealing failure. 
[0008]Sinoe the thickness t1 of the occlusion part 40 and t2 are gradually made small towards 
the tip 40o from the end faces 40a and 40b as described above* there is also a problem that the 
effect of intercepting noise of this portion will be spoiled 

[0009]This invention is made rn view of the situation mentioned above, and the purpose, without 
reducing the effiact of Intercepting noise of an ooofuslon part. Raise the flattery nature of seal 
protrusion to displacement of a steering shaft, seal protrusion is made to always contact a 
steering shaft irrespective of some of amounts of displacement, and it is in providing the lid in 
the column hole cover for vehicles which can keep sealing nature good. 
[0010] 

[Means for Solving the Problem]To achieve the above objects, an outer tube section stopped by 
open end of a main part of a cylindrical cover attached to a dash panel after this invention had 
covered a steering shaft. An internal cylinder part which has the annular seal protrusion which 
said steering shaft Is attached outside and welded by pressure to a peripheral face of the 
steering shaft. It has an occlusion part which connects elastlcally between said outer tube 
section and an internal cylinder part, and blockades an open end of a cover body. So that it may 
be a lid in a column hole cover for vehicles which makes said cover body and a pair and 
constitutes a column hole cover and displacement of a steering shaft to a radial direction of said 
outer tube section can be permitted. While carrying out the curve form of said occlusion part in 
the length direction of a steering shaft over the perimet^j a cross-section area of a tip of the 
occlusion part and at least one end face Is made smaller than a peripheral part. 
[0011] 

[Function] At the time of wearing of a column hole cover, a steering shaft Is covered with a cover 
body. The outer tube section of a lid is stopped by the open end of this cover body, and an 
internal cylinder part is attached outside by the steering shaft. And between an outer tube 
section and an internal cylinder part is connected by the occlusion part of a lid, and the open 
end of said coyer body is blockaded In this state, the annular seal projection of an internal 
cylinder part welds by pressure to the peripheral face of a steering shaft. 
[001 2]If the operation of a tilt feature etc. is displaced in a steering shaft to the radial direction 
of an outer tube section, by it, the occlusion part by which the curve form was carried out 
annularly well carry out elastic deformation in the length direction of a steering shaft. 
Displacement of said steering shaft is absorbed by this elastic deformation. The elastic 
deformation in this case happens easily in the part where the cross-section area became smaller 
than a peripheral part. That Is, In this invention, elastic deformation will happen at two or more 
places at the end face In a crooked part, and a tip. Therefore, the stress added to a lid at the 
time of displacement of a steering shaft is distributed by two or more of these elastic 
deformation at two or more places, and the stress added to the seal protrusion of an Internal 
cylinder part according to it becomes small. As a result, even if It is when there are many the 
amounts of displacement compared with the case where the &trB&B at the time of displacement 
of a steering shaft is added to one place of an occlusion part, seat protrusion is displaced in the 
state where it welded by pressure to the steering shaft. 

[0013]The part where the cross-section area was made small for elastic deformation is 
restricted at the end face or tip of an occlusion part. That is. the cross-section area of only the 
required part of elastic deformation is made small, and, in the other part, the cross-section area 
Is enlarged. For this reason, compared with the case where thickness of an occlusion part is 
gradually made small towards a tip from a end face, an effect of intercepting noise with a lid 
improves. 
[0014] 

[Example]Hereafter, one example which materialized this invention Is described according to 
drawing 1. - drawing 3 . Drawing 2 s hows some vehicle steering systems provided with the tilt 
feature. The bore 4 is opened In the dash panel 3 which divides the engine room 1 and the 



http://www4.lpdlJnpit.goJp/cgl-Wn/tran.web.ogi«^e?atw„U"htte 200S/03/06 



vehicle room 2 of vehicles, and the steering $heft 5 prolonged to an oblique direotlon is inserted 
in here- The column hole cover 6 which becomes the circumference of the bore 4 from the cover 
body 7 end the lid 13 in the vehicle room wall surface of the dash panel 3 is formed. The whole is 
ail formed of rubber and these cover bodies 7 and lids 13 have elasticity. The main functions of 
the column hole cover 6 are preventing permeation of muddy water while intercepting the 
transmitted sound spread into the vehicle room 2 via the bore 4 from the engine room 1 side. 
[0Ol5]The cover body 7 makes the approximate circle tubed which opened both ends wide, and 
is arranged by the noncontact state at the outside of the steering shaft 5. The mounting flange 8 
is really formed in the open end periphery by the side of the engine room of the cover body 7. 
The metal ring member 10 piled up the mounting flange 8 and on it is being fixed to the bore 4 
circumference of the dash panel 3 with the bundle using two or more pairs (one pair is illustrated 
in drawing 2) of bolts 1 1, and the nut 12. And as shown in drawing 1, when a steering v\*ieel is 
adjusted to the reference positron set up beforehand by the tilt feature, the axial center CI of 
the steering shaft 5 Is in agreement with the axial center 02 of the cover body 7. 
[0016]The lid 13 is attached between the vehicle room side open end of the cover body 1, and 
the steering shaft 5. The lid 13 comprises the outer tube section 14, the internal cylinder part 
15, and the occlusion part 16. The outer tube section 14 makes cylindrical shape, and the 
annular stop flange 17 is really formed In the vehicle room side edge part periphery. The outer 
tube section 14 is inserted in the cover body 7 from the vehicle room side. And when the stop 
flange 17 contacts the stop flange 9 of the open end periphery of the cover body 7, omission 
into the cover body 7 of the outer tube section 14 are regulated. The cover body 7 and the 
outer tube section 14 inserted in this are concluded by the wire clamp 18 from the periphery of 
the cover body 7. The metal insertions 19 are laid \Xf%6^Y the outer tube section 14 for securing 
rigidity, and the outer tube section 14 changes by bolting by the wire clamp 18. 
[00l7]The internal cylinder part 15 makes approximate circle tubed, and is attached outside by 
the steering shaft 5. The seal protrusion 21 of the couple which makes the shape of an annulus 
ring is really formed In the inner surface of the internal cylinder part 15. Each tip part of the 
double-seal projection 21 is sharp, and line contact of it is elastically carried out to the 
peripheral face of the steering shaft 5, and it exhibits a seal function. 

[0018]Said occlusion part 16 connected the outer tube section 14 and the internal cylinder part 
15, and has plugged up the vehicle room side open end of the cover body 7, The curve form of 
the occlusion part 16 is carried out towards the engine room 1 side over the perimeter so that 
displacement of the steering shaft 5 to the radial direction of said outer tube section 14 can be 
permitted. 

[0019]Here, in the occlusion part 16, a connection section with the outer tube section 14 and a 
connection section with the internal oyHnder part 15 are defined as the end faces 16a and 16b of 
the oooiusion part 16. respectively, and a crookedness end (most end by the side of an engine 
room) is defined as the tip 16c of the occlusion part 16. In this example. It is the almost same 
thickness t1 and t2 in every part between the end face leb of the occlusion part 1 6, and the tip 
t8c. and between the end face 16a and the tip 16c. The end face 18a and the tip 18c by the side 
of the outer tube section 14 of the occlusion part 16 are formed in the shape of thin meat rather 
than the peripheral part. If it puts in another way, the cross-section area at the end face 16a 
and the tip 16o is smaller than the cross-section area of a peripheral part. Therefore, in these 
end faces lea and tips 16c, the occlusion part 16 carries out elastic deformation easily. 
[00203According to this example constituted as mentioned above, when the steering wheel is 
adjusted tq the reference position by the tilt feature, the axial center CI of the steering shaft 5 
and the axial center C2 of the cover body 7 are In agreement. And the steering shaft 5 is closed 
by the cover body 7 and the iid 13. In particular, the double-seal projection 21 of the internal 
cylinder part 15 in the lid 13 welds by pressure to the perimeter of the steering shaft 5 
elastically. At this time, an opening is not generated between the peripheral face of the steering 
shaft 5i and the double-seal projection 21. 

[0021]lf a steering wheel is adjusted with a tilt feature in the position which shifted upwards 
rather than said reference position, as the arrow A also shows the steering shaft 5 in drawing 3 
in connection with it, It will be displaced to the radial upper part of the cover body 7. That is, the 
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axial center- 01 of the steering shaft 5 shifts upwards from the axial center 02 of the cover body 
7 (eccentncity is carried out). Then, the occlusion part 16 by which the curve form was annulariy 
carried out In the length direction of the steering shaft 5 in the lid 13 carries out elastic 
deformation. Displacement of $aid steering shaft 5 is absorbed by this elastic deformation. The 
elastic deformation In this case happens easily in the part where the cross~sectlon area became 
smaller than a peripheral part. That Is. in this example, elastic deformation will happen at two 
places, the end face 16a of the occlusion part 18, and the tip 16c. 

t0022]Therefore, the stress added to the lid 13 at the time of displacement of the steering shaft 
5 is distributed by the elastic deformation at said end face I6a and the tip 16c. and the stress 
added to the seal protrusion 21 of the mternal cylinder part 15 according to it becomes small. As 
a result, oven if it is when there are many the amounts of displacement compared with the 
conventional technology by which the stress at the time , of displacement of the steering shaft 34 
is added to one place of the occlusion part 40. the seal protrusion 21 is displaced in the state 
where it welded by pressure to the steering shaft 5. 

[0023]Thus, in this example, the flattery nature to displacement of the steering shaft 5 of the 
double-seal projection 21 improves. Therefore. Irrespective of some of amounts of displacement 
of the steering shaft 5. the double-seal projection 21 can be made to be always able to weld by 
pressure to the periphery of the steering shaft 5, and the sealing nature of the portion can be 
maintained good 

[0024]In this example^ the part where the cross-section area was made small for elastic 
deformation is restricted to two places, the end fiice 16a of the occlusion part 16, and the tip 
16c. That Is, the cross-section area of only the required part of elastic deformation is made 
small, and, in the other part, the cross-section area Is enlarged. And in every part, the thickness 
t1 and t2 are made almost the same. For this reason, compared with the thickness t1 of the 
occlusion part 40, and the conventional technology by which t2 was gradually made small 
towards the tip 40c from the end faces 40a and 40b. an effect of intercepting noise with the lid 
13 improves by this example. 

[0025]This invention is not limited to the composition of said example, and may be arbitrarily 
changed in the range v^ich does not deviate, for example from the meaning of an invention as 
follows. 

(t> It may change at the end face 16a and the tip 16c of the occlusion part 16, and the cross- 
section area at the end face 18b and the tip lec may be made smaller than a circumference 
part. The cross-section area of three places of both the end feces 16a and I6b and the tip 16o 
may be made smaller than a circumference part. 

[00263(2) The curve form of the occlusion part 16 may be carried out to said example to the 
opposite direction Z, i.e., vehicle room, side. 

(3) The number of the seal protrusion 21 of the internal cylinder part 15 may be changed into 

one or three or more. 

[0027] 

[Effect of the Invention]As explained in full detail above, according to this Invention, without 
reducing the effect of intercepting noise of an occlusion part. The flattery nature of seal 
protrusion to displacement of a steering shaft is raised, irrespective of some of amounts of 
displacement, seal protrusion is made to always contact a steering shaft, and the outstanding 
effect that sealing nature can be kept good is done so. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing llln one example which materialized this invention, it is a sectional view showing the lid 
of a column hole cover, 

[Drawing 2lln one example, it Is a sectional view showing the state where the dash panel was 
equipped with the column hole cover. 

[Drawing 3]In one example, it is an explanatory view showing the correspondence relation 

between the section of the lid of a column hole cover, and a flat surface. 

[DrawinR 4]It is a sectional view showing the lid of the column hole cover In conventional 

technology. 

[Drawing 5lln conventional technology, it is a sectional view showing the state where the dash 
panel was equipped with the column hole cover. 

[Drawing 61In conventional technoiogyi it is an explanatory view showing the correspondence 
relation between the section of the ltd of a column hole cover, and a flat surface. 
[Description of Notations] 

3 [ ^ An outer tube section. 15 / — An internal cylinder part, 16 / — An occlusion part, 16a / 

— A end face, 16c / — A tip, 21 / — Seal protrusion ] — A dash panel, 5 — A steeHng shaft, 7 

— A cover body, 14 



[Translation done.] 
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8 Jz: J: SiBWItfc J: !) ra^Was 1 4a«gHgUftv^J: 5 fc 

[00X7] f^lSSP 1 5 imP9M*t*'«: ^7-7 y V 

30 14, nSi**>fc't--*f©S/'->'l^fi2 X«S-#:)g^S4% 
TV»5, ii5V"^l^S2X©itWttV>'fJv^>^oTa3 

[0 0X8] fHHeRSSSl 6it, ^ffiSl 4j^tl!f^1!ilS|l 
I 5*S|V'n?:*^<'-;$:»7©tlBMIS»^SrSv>T*i/^ 
5. immm 1 4 ©¥#::^ISl'-<i»;5i^T y ^rJ^-V^r 7 

40 [0 0 1 9 J cc-Cs ei^^sv^miSffli 4 t 

^VK^VH^hmm^ l-H^ 1 6 X 6 c 
■m-t^, **iS0yTi±. ^^SfJl 6®£iigl 6 b tjte 

^1 6 c j:©pQ, Aii^s^x 6 a %<^hm 

o-trv^a, ws«lIl6®!>^^a!l4ttl®sal6 
axt^ifessx 6 cli, ^mmm^^'ommsm^ 



5 

[00201 SH^wi 5 K«^Sixfc*l|]IS««fiJ:5 

C 1 :atJ?*y'^-*#: 7 ffltti^c 2 ;J5-Stt S„ * tT. 
y^TT^i v^'y»t 7 h 5 is* ^^-*«c 7 mm. 1 3 ir J: 
oT«i*«Ha, Wr. Si3|::i3it5Wiai9Si6®li5*' 

[0 0 2 11 ^-'Vh^iflfiiiJ;!?. ;^7^ri>i^^^5^-i'~/v 

list, *Hfcit>ftV^::^^T!)Vi5^e'-v7f6tj, 
3 »i:teV^r5^BlAT?^-f- J: 5 tc, */^'-3f;ff 7 tn^mn 
W±;&'sSE{tt:l-5. i-ftfc*., jsixT !) ^y^v^ 7 b 5 

7 b 5 <»^^^^-^mom,m^^%mM^ i 

fix erffiSaiai^iaai;^.!: 9 %/Jn$ < &ofe®0n?ie^ 5 

l-iEtbt), **ite«!i"eftMiispi eosigi 6 

[0 0 2 2] «SoT, :^^ry >'^^'>'^7 KsogSttI* 

5 2 1 fcapb5^SA*M''3 < -e©^- 

*, ^^T !) vy5/+7 f 8 4 «>Sg«W«>IS:;^j;}SB!^ip 

[ 0 0 2 4 ] i?m%m'^\im-mm^tLmmm 

^»'\^ 4 < S*bfcfiSfl*s MH^ 1 6 1 6 a 
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6 

»V^T1>^)|[t 1. t 2«qS«p-K*h-TV%5. 
f::^. P^li^40(DA^t 1. t2;»S£j^40a> 40 
b;i*e,jfcJ84 0 c JciR|ttT#*C/Jx^c< 

[0 0 2 5} ^mmm^m<r>mmm%.^ 

10 (1) WSl^l 6«>S<i|gl 6 aS,0!*«|l 6 ctd^x. 
SiSSl 6 b jStt^56«Si 6 cWBfffiSf^^aflSgfi D 
t^h*< tTti:V\ tfcv PS*! 6 a. 1 6 b^tT;? 
1 6 c (D 3 ti9r<0llriE€[$r^)afi^J: D ^^h^ < U 

[0 02 61 (2) Wg-l3Ji6tr«llgE||l£eilt|±iSE^ 

(3) I^M®15©5^-;i/|5fi2i©SfcS:io4)SVM4 

[0 0 2 71 

©^i!!>fcA»i»t>fo-f«t|::e^'-yl^««:?iT7 y V^f'-Z'^ 
[|ii6ii©a!WJ:g2>»l 

[Hi] ^:ISia**#fl:Lfc-SSIS?»|c33Vvx. 37 A 
*--yu*/'?-©S*3^t»rffiE"C&5, 

(031 -||tl6*gji:*SV'»-C. a7i^*-.'^*/^-©l^© 
»riB&0i¥iii©^j£:BS^^^i-|!l9IIgi'e^fi. 

(i^-g-©ittBJl 

40 3 -v5»'5'S/ci./-?4i^K 5 "X77y >'^'i:^-r7b, 7- 
i4-.^Mgfjips 15-rt^iSB. 16-iSS 
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